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A ractiation evaluation was performed on QD467 ($962-9325801MC A to determing the wolud dose talerancs of thess
parta. A brief sumimary af 1he 1est results is provided below. For detailed information, reler o Tables T through 1V
and Fieure 1.

The toral dosa testing was performed using a Co™ camma ray source. During the radiation tesling, six parts were
irradiated under bias {sec Figure 1 for blas configuration} and two parts were used s control samples. The total
dose radiation levels were 2.5, 5.0, 7.5, 1000, 15.0, 20.0 30.0 and 50.0 kRads." The dose rate was hetween 008 and
0.250 kRads/hour (see Table 11 for radiation scheduie). After the 50.0 kRad exposure, the parts were annealed for
168 hours at 23°C. After cach radiation exposure and annealing treatment, parts were electrically tasted according,
to the test conditions and the specification fimits™ listed m Table 11, excepl lor slew rate. See the nate for slew rate
test in tables U and TV,

[nitial electrical measurcments were made on 8 sampies. Six samples (8N 22,23, 24 25 26 and 77) were used as
radiation samples while 3N's 200 and 21 were used as contiod samples.  All parts passed all tests during initial
electrical measurements.

Alter the 2.5 kRad imadiation, $N's 25, 20 and 27 exceeded he specilivation limit for iio3 with readings of 109,
136, and 121nA respectively, against the specification linit ol 100uA. SN 24 marginally exceeded the specification
limit for ued with a reading of 102nA, against the specilication limit of 1006A. Al paris passed all other tests.

Aller the 3.0 KRad inadiativn, SV 22 marginally exceeded the specification limir for iio? and ii03 with readings of
115nA and 1030A respectively. SN's 23 and 26 exceedad the specification limit for ifod4 with readings of | [§nA
and 12604 respectively against e specification Timir of 100nA Al parts passed all other tests.

After the 7.5 kRad irradiation, SN 22 marginally exceeded the specification limit for ilo3 with a reading of L07nA.
SN's 235 and 26 exceeded the specification limif for find with readings of 158nA and 134nA respectively. All parts
passed all nther tesrs.

After the 10.0 kRad irradiation, SN 22 excceded the specification limit for iio2 with a reading of [27nA. SN’s 22,
24 and 26 excerded the specification {imit for fio3 with readings of 145, 128, and 130nA respectively. SN's 25 and
26 exceeded the specification limit for tiod with readings of 166nA and 1610A respectively. All parts passed all
other fests.

" The term Rads, as used in this document, means Rads{silicon). All radiation levels ciied are cumulative.
" These are mannfacturer’s pro-iradiation data specification limits. The manufacturer provided no post-ircadiation
limits at the time these tests were performed.
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Atter the 130 kRad irradiation. SN 20 exceeded the specification limit for vo? with o reading ol 187nA. SN's 24
and 2% cxceeded the specification limit for iod with readings of 102nA and 15604 respectively, All parts passed
all gther tests.

Atter the 2000 kRad irradiation, all pads except 5N 2/ excecded the specitication limils [or tibiag and  ibias.
Feadings were within the ranges of 614 10 97/nA and 604 to 957nA respectively againgt the speciiication limi of
600nA. 5N 22 excceded the specification limits for ijo? and iiod with readings ol 171 wid 198nA respeciively.
5N's 24, 35 and 26 oxcecded the specification Timit for ifod with readings of 160, 154, and 14104, All purts
passed all other tests,

Adter the 36.0 kRad irradiation, SN 23 fell marginally below the specification fimit of —13.0% fur Yol 2k with a
reading of 12,9V, All parts exceeded the specification limit for Fibias with readings o the range of 603 1o 833nA.
All parts except 5N 27 exceeded the specification limit for -ibias with readings o the rnpe of 614 1o 963nA. SN 22
exceeded the specification limits for iio2, iie3, and iio3 with readings of 175, 170, and 117nA respectively, SN 23
exceeded the specification limit for jiod with a reading of 1%0nA. All parts passed all other lests.

After the 50.0 kRRad imadiation, SN's 22 and 23 marginally exceeded the specification tumi of 10.0mA [or +1dd wiih
readings of 10.4 and 10.1mA respectively. St's 22 and 25 marginally feli below the specilication lunit of -10.0mA
for -ldd with readings of -H0.2mA for both,  All parts exceeded the specification linit iur Vol _2k with readings in
the range of —4%.% to —12.8V . All parts showed significant degradation in both ~ibius and —ibiay with readings in the
ranpe of T8 to 1190nA, 5N 22 exceeded the speoihication it for Lio2 with @ reading ol 161nA. SN's 22 and 24
exceeded the linut for o3 with readings of 212nA and F380A respectively. SNW's 2, 23 und 26 exceeded the
specification limit for iigd with readings of 104, 208, and 127TnA. All parts passed all other tesis,

Atlter anneafing the parts for 168 hours at 25%C, parts showed some recovery in e ~Ibins and —I[bias ests with
readings i the range of 320 to 749nA for both. All other parameters were much the sume as at 30.0 kRads.

Table 1V provides a summary of the test 1esults will the wean and standacd deviation values [or each parameter
alter guch nradiation exposure and annealing step.

Any lurther details about this evaluation can be obtained upoo tequesl. 1F you lave any questions, please call me ot
(301} 7T31-8951,
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e intormation contuined in tdus dacument has been developed solely for the
purpose of providing gewral guidance to emplovess of the Goddard Space
Flight Center (GSFCY. Thus document may be distnibuted outside GSFC only as
a courtesy to other povernment agencies and contractors, Ay distribution of
this document, or application or use of the information contained herein, is
expressly conditional upon, and is subject to, the following understandings and
limitations:

a3 The information was developed for peneral guidance ooly and iy subject 10
change at any Ume;

by The information was developed under unigue GSEU labwalory conditions
which may differ substantially from cutside conditions;

{c) GSFC does not warrant the accuracy of the taformation wlen applied or
uscd under other than unique GSFC [aboratory conditions;

(d) Ihe information should not Le construed as a representution of product
performance by cither GSFC or the manulactuer;

fe) Neither the United States povenuueit oor any person avling on behalf of the
Lruted States goveimuoent assunwes any habibity resulting Trom the application or
use of the mbfumatn,
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Fignre 1 Racdiarion Bias Cireuit for OP467
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TADTLL i, 'art [nformation

Ceneric Part Number: Oda7
MIDEX/MALD Dart Number S962-9325801MOCA
Charge Number FE7RITHY
nianu fncrurer Analog Devices
1ot Tiate Code (.00 OR4TA
Chuantity Tesrd: #
Serial Number of Comral Samples MM
Seria]l Wombers of Radintion Samples F2,73, 24,25, 26, and 27
Part Function: Quad OP-AMP
l'art Technology: Bipaiar
Mackage Style: 14 Pin LCC
Test Couipment: AS4D
Test nginesr: AL MNaji

= N radiation tolerancehardness was guaranteed by the manufacturer for this part.
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TARLE . Raduminn Schedule for OP467

13 INITIAL ELRCTRICAL MEASUREMENTS

25 KRAD IRRADIATION (D062 KRATDSHONR)

315 KRAD IRRADIATION (6.062 KHADS'HOLJM
POST-3 KRALD ELECTRICAL MEASUREMENT .

49 7.5 KRATY IRRADTATION (0067 KRATIEHHRY

33100 KRAL IREADLATION (0002 KREADSHOUR e
POST-100 KRAL ELECTRICAL MEASUREMENT L

63 LSO KRAD IRRADIATION (0,125 KRADSHOLIR)

POST-15.0 KRAD ELECTRICAL MEASUREMENT oo

- DATE

N4/02/97

POST-2 5 KRATY ELECTRCAL MEASUREMENT PPN

05:035:97

e 505597
... 03/08:97

e e e ey 15708797
POST-7.5 KRAD ELECTRICAL MEASUREMENT .o

312087

L Qs12097

05/14/97

W 0514097

TYA0L0 KRAD IRRADLATION (0125 KRADSHUOURY e e
POST-20.0 KRAD ELECTRICAL MEASUREMENT e

£) 3100 KRAD IRRADIATION (0250 KRADS/HOLUR)
POST-30.0 KRAD FTLECTRICAT MEASUREMENT

93 50.0 KRAD IRRADIATION (0.250 KRADSHOURY Lo e et iavssren s seen s ree s eeeenae
POST-50.0 KRAD ELECTIICAL MEASUREMENT L e e

1Y) 1a& HOUR ANNEAT.TNG @33

POST-168 [IOUR ANNEAL ELECTRICAL MEASUREMENT

Ettfective Dose Rate — 30,000 RADSZ2EDAYS - T4 RADS/HOUR-G.021 RADSSEC

PARTS WERE IRRADMATED AND ANNEALED UNDER RIAS, SEFE FIGURE 1.
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Tahle HI. Clectrical Characteristics of ODdg 7 7]
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Tesl Spec. Lim.
#  Paramoeter 2 Enits Test Conditions min max
U [Idd MA |V = +3V, 18V, ¥ 7 = 0¥ 0.0 10.0
T [ad MA[V . — 5V, 15V, Vo, — IV o0 | o0
o Voh 2k V|R, =2k0 3o | -
T Vol 2k VIR, = 2k(2 - | 30|
-1 [Vin mV| Ve = +5V, £15V 0.5 us
1518 |+lhias NA |V ¢ = +58V, #1585V, Vo = 1V -t0u i
19-I2 |- Thias NA|Ver = -5V, -15V, Vi =0V -6l ULl
33-26 [lio NA[Voo — £5Y, £I5V, Vey = 0V -100 100
T [Avs 2k VimV|Ve. = £8V, £15V, Ry = 2kO 142 5
334 PSRRI dB Voo = +4.5V to 18V 9% -
3538 [CMRR dB[Voe = 215V, Vg = £12V 80 -
ISR 3 VsV = 15V, A, = £, 115 -
Vin — 10¥ step, Ry, — 2k
C, = 30pF, T, = +25°C

Moo

1/ These are rthe manufacturer’s non-irradiated data sheet specification limirs.

provided by the mannfacnurer at the time the tests were performed.
Vin = inpur offser valtage, o — inpur offset current.

Nt post-irradiation limits were

2/ For the tests heginning with Voh 2k, the tests indicated were combined for simplicity.  Sinee this is a quad
OPAMP, coch QPAME is rosted for cach specific parameter with exactly the same test conditions.

3/ Slew rate measurements woere added after the 2.3 kRad cxposure.
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